Adenosine and its analogues, possibly acting at A2 receptors, stimulate mouse sperm fertilizing ability during early stages of capacitation.
Earlier studies have provided indirect evidence that the availability of endogenous adenosine can modulate the fertilizing ability of mouse spermatozoa during capacitation. More direct evidence has been sought by evaluating the effect of exogenous adenosine present during the early stages of capacitation. A concentration-dependent stimulation of in-vitro fertilizing ability was observed, with 10 microM- and 100 microM-adenosine significantly increasing the proportion of eggs fertilized compared with drug-free controls. The adenosine-induced stimulation was observed in the presence of 0.01 microM- and 0.1 microM-dipyridamole, an inhibitor of adenosine uptake, suggesting that adenosine is acting at an external site. Comparison of adenosine with its analogues 2'-deoxyadenosine and 2-chloroadenosine indicated that the analogues at 10 microM were able to stimulate fertilization in a manner similar to adenosine. While neither adenosine nor 2'-deoxyadenosine was consistently effective at 1 microM, 2-chloroadenosine significantly stimulated fertilization at both 1 microM and 0.1 microM. In addition, 5'-N-ethylcarboxamidoadenosine (NECA) and (R)-N6-phenylisopropyladenosine (R-PIA), potent analogues in somatic cell systems, proved to be so with mouse sperm suspensions, NECA being stimulatory at greater than or equal to 0.01 microM and R-PIA at greater than or equal to 0.1 microM. Subjective evaluation of motility patterns indicated that more cells exhibited hyperactivated motility in the presence of stimulatory concentrations of adenosine or analogues. Assessment of capacitation state using chlortetracycline fluorescence patterns indicated that incubation in 2'-deoxyadenosine resulted in significantly fewer cells expressing the uncapacitated F pattern and significantly more cells with the capacitated AR (acrosome-reacted) pattern, compared with drug-free counterparts. It is concluded that adenosine promotes capacitation by interacting with externally-directed receptors, possibly on adenylate cyclase to increase the intracellular availability of cyclic adenosine monophosphate (cAMP); cAMP is known to stimulate mouse sperm fertilizing ability. The greater sensitivity to NECA, 2-chloroadenosine and R-PIA, relative to adenosine and 2'-deoxyadenosine, is consistent with interaction at stimulatory A2 adenosine receptors.